Introduction: Alcohol use and alcohol-related problems are on the rise in low-and middle-income countries. Expenditure on alcohol is an important problem for families and communities and needs to be assessed. Aim: This study examines level of alcohol consumption and expenditure on alcohol in a district in Vietnam. Methods: A cross-sectional survey was conducted in a rural district in northern Vietnam. Multi-stage sampling was employed to randomly select participants from 20 communities and a town in the same district. One thousand five hundred and sixty-four adults (765 males and 799 females) aged 18Á60 years were interviewed. Information about alcohol use as well as expenditure on alcohol consumption four weeks prior to the interview was gathered. Non-parametric tests and log-linear regression were employed to compare expenditure on alcohol consumption across socioeconomic groups. Results: The prevalence of alcohol use one month prior to interview was 35% (66% among men and 5% among women). The median alcohol consumption among those who reported use of alcohol in the week prior to the interview was 7.9 standard drinks. Excessive drinking (more than 14 standard drinks per week for men and more than seven standard drinks per week for women) occurred among 35% of those who used alcohol. Median expenditure for alcohol consumption during one month by those who drank alcohol was USD 3.5, accounting for 4.6% of household food expenditure, 2.7% of total household expenditure, and 1.8% of household income. The differences in alcohol consumption and expenditure between sexes and between socioeconomic groups are also presented. Conclusion: Our study confirms that alcohol consumption and alcohol-related problems are common among men in Vietnam. The share of alcohol expenditure in total household expenditure is substantial, especially among poor households. This should be considered an important public health issue, which needs to be taken into account in the alcohol policy debate.
A lcohol has a causal relationship with more than 60 medical conditions, and overall it causes 4% of total global burden of diseases (1, 2) . Social and economic burden of alcohol consumption has also been well documented (2Á5). The cost of alcohol problem has been estimated to be 1% of the gross domestic product in Canada and Australia (6) , and 4% in New Zealand (7) . In the United States, more than 20 cost components were included in a model to estimate economic cost of alcohol abuse, which consisted of health care cost, lost earning due to premature deaths, alcohol-related illness, crime and victim, and so on. The economic cost of alcohol abuse in the United States has increased by 3.8% every year (8) . The social cost of alcohol consists of different types of alcohol-related costs, such as health service resources used, social work services, criminal justice, emergency services, economic cost, and human cost. The social cost of alcohol in Europe is estimated to be from 1 to 3% (9) . Meanwhile, the alcohol-related tax revenue covers only a small part of the economic cost of alcohol abuse (4) . Alcohol consumption also has a significant share in total household or consumer expenditure in many countries. It amounts to 5.8% of all consumer expenditure and 5.2% of household consumption expenditure in the United Kingdom (9) .
The level of alcohol consumption is reported to have decreased in developed countries, but it has been increasing in developing countries (2) . In Vietnam, alcohol is widely available in the market and easily accessible (10) . Alcohol drinking among men is traditionally and socially encouraged. Vietnam is a country with a high prevalence of alcohol use and alcohol-related problems (11Á13). Among men, the prevalence of alcohol use during the 1-week period has been estimated to be 46% (12) . A study that used the Alcohol Use Disorder Identification Test (AUDIT) Á an instrument developed by the World Health Organization (WHO) to detect alcohol problems in Vietnam found the prevalence of alcohol-related problems to be 25.5% (13) .
As the results of the increase of production in connection with economic growth in Vietnam, alcohol consumption has increased during the past decades (2). Thus, more economic and social costs would be attributed to alcohol consumption. In 2006, drunk driving caused 6.8% of traffic accidents (14) . Alcohol use and alcohol-related problems are thus increasing public health concerns in Vietnam, as well as in many other low-and middle-income countries. For an informed debate on alcohol policy, it is important to take into account not only the well-known harmful effects on health but also other effects. Excessive expenditure on alcohol can be detrimental to families and communities. This study examines alcohol consumption and expenditure on alcohol consumption in a district in Vietnam.
Methods

Setting
This study was conducted in Thanh Oai district, Ha Noi, Vietnam, a typical rural district in northern Vietnam. The district had 20 communities, a town with a total population of 204,729 people, and a land area of 129.6 km 2 . The main economic activities were agriculture (47%), small scale industries and construction work (25%), and trade (27%). Around 3.7% of the households in this district were classified as poor according to official statistics.
Design
A cross-sectional study was conducted in all communities and in the town of the district.
Sample size and sampling Sample size was estimated using the WHO formula for sample size to estimate prevalence of alcohol problems (p 00.25 is the prevalence of alcohol problems in previous studies (13, 15) ; relative precision 00.1; significance level00.05). The required sample size was 1,153. This sample size is also adequate to compare expenditure on alcohol consumption in different socioeconomic groups. A multi-stage sampling was applied to select study subjects in this district. First, all 20 communities and a town in the district were selected. Second, Proportional Population to Size sampling technique was applied to estimate number of households to be interviewed from each community. To prevent non-response cases, in each community, we increased the sample size by 10Á20 households based on its population size (3, 8% of total required sample size). The actual sample size was 1,600 households. Systematic sampling was used to randomly select households from each community. Finally, in each selected household, a person in the age range of 16Á60 was randomly selected to be interviewed using Kish table. This is also called the Kish grid, a method using a pre-assigned table of random numbers to find the persons to be interviewed in a household (16) . Eleven persons who were too sick or incapable of participating were excluded. Twenty-five persons could not be reached because of absence from home during the survey. Interviews were completed with 1,564 persons.
Key variables
Alcohol consumption
Consumption of any kinds of alcoholic beverage. Beer at 4%, wine at 12%, 30% and 40% of pure alcohol are among the most common used beverage in this rural Vietnam. Information on alcohol consumption during 1 week and frequency of alcohol consumption during 4 weeks and 12 months prior to the interview was gathered.
Alcohol user
Those persons who consumed any kind of alcoholic beverage during 12 months prior to the interview.
Standard drink
The WHO definition of a standard drink was used to assess the volume of alcohol consumed during the week prior to the interview. A standard drink refers to the
Policy recommendations
In this study, we found that alcohol use and alcohol problems are very common among men in Vietnam. The share of alcohol expenditure in household expenditure is substantial, especially among poor households. Following are key policy recommendations:
. Alcohol use among men should be considered an important public health issue in Vietnam. Health communication and prevention programs should be conducted to raise community awareness and to minimize negative impacts of alcohol use in Vietnam. . Development of alcohol policies and strategies should be given priority. Measures to reduce availability of, and accessibility to alcohol are necessary to decrease alcohol abuse, especially among men in Vietnam.
amount of about 12.6 g pure alcohol, which equals to 330 ml of 5% beer, 40 ml of 40% liquor, or 130 ml of 12% wine, and so on (17) .
Alcohol consumption per person per year
Volume of alcohol consumption during a 1-week period, multiplied up to 1 year (4.333 weeks per month and 12 months per year).
Binge drinking
Consumption of more than five standard drinks in one sitting.
Excessive drinking
Intake of more than 14 standard drinks a week for men (more than two standard drinks a day) and more than seven standard drinks a week for women (more than one standard drink a day) (18) .
Alcohol problem
An AUDIT score of 8 or higher was recognized as a social and health problem caused by alcohol. The AUDIT was developed by the WHO, and it has been used in many settings. The AUDIT consists of 10 questions, which have a possible maximum score of 40. The questions 1Á8 may score 0Á4 points, and question 9 and 10 may score 0, 2, or 4 points. The optimal cutoff level was found to be 8, and this has been proved to be reliable and valid to diagnose alcohol problems in many countries (17) , including Vietnam (13, 15) .
Household income quintile
The total income of a household during 1 year prior to data collection. The total household income from different sources and economic activities of all household members was assessed getting information from the head of the household.
Household expenditure during 1 month Expenditure on different beforehand categories, including expenditure on 1) food and drinks; 2) electricity, telephone, and fuels; 3) education; 4) health care; and 5) others.
Expenditure on alcohol consumption
The entire money that an alcohol user spent on alcohol during a month. We did not take into account alcohol consumption, wherein the respondents did not have to pay.
Share of total household expenditure on alcohol expenditure Expenditure on alcohol reported during 1 month prior to the interview divided by total expenditure of the household during the said month.
Share of household monthly food expenditure on alcohol expenditures Expenditure on alcohol divided by the total expenditure on food and drink in the household in 1 month period.
Proportion of alcohol expenditure in total household monthly income Expenditure on alcohol reported during 1 month prior to the interview divided by the household monthly income.
Data collection
A questionnaire was developed to collect the information as mentioned above, including background information of study subjects, drinking frequency, average drinking volume, and expenditure on alcohol. The Vietnamese version of the AUDIT was integrated in the questionnaire to help identify cases with alcohol problems. The questionnaire was tested and revised to make sure all questions were understandable by participants. Faceto-face interviews were performed by 20 health staff from communal health stations in Thanh Oai. Interviewers were carefully trained to understand the purpose of the study, how to ask questions, and how to fill in the interview forms. Four staff members from district health centers and four research staff from the Hanoi Medical University were recruited for field supervision. Daily field supervision was done to ensure the quality of data collection.
Data management and data analysis Data were entered using the Epidata software. Check file was used to ensure logical information and reduce errors during data entry. STATA 10 was used to perform all analyses. Chi-square test was used to compare the prevalence of alcohol use and alcohol problems across groups. Non-parametric tests and linear regression were employed to compare expenditure for alcohol consumption across socioeconomic groups. To perform the linear regression model, logarithmic transformation was performed on four variables, including alcohol consumption, alcohol expenditure, share of alcohol expenditure in total household expenditure, and proportion of alcohol expenditure in household monthly income. In the log-linear regression models, number of household members, age group, marital status, education, occupation, and income quintiles were included as independent variables.
Ethical clearance
This study was approved by the Ethical Committee of the Hanoi Medical University. Oral informed consent was gathered for each interview during data collection. Study subjects were informed about the study objectives, confidentiality of their individual information, and their right to refuse or stop the interview at any stage of the study. Alcohol use and alcohol problem were much more common among men. The prevalence of alcohol use during the 12-month period was 49.6% (82.9% among men and 17.8% among women). The prevalence of alcohol use during 1 week prior to the interview was 34.7% (65.5% among men and 5.3% among women, pB0.0001). The prevalence of excessive drinking was 24.4% among all men and was 0.4% among all women (p00.0001) in the sample.
The prevalence of excessive drinking was 35% among all alcohol users (37.3% among male alcohol users and 7.1% among female alcohol users; pB0.0001). The prevalence of binge drinking was 7% (14% among men and only 0.3% among women, pB0.0001). Alcohol problem was only recorded among males (24.1%) ( Table 2 ).
The median of alcohol consumption during 1-week period prior to the interview among alcohol users was 7.9 standard drinks (8.9 standard drinks for males and 1.4 standard drinks for females) ( Table 3) . Nonparametric test comparing medians found that men significantly consumed more alcohol than did women (Table 3) 
The mean expenditure on alcohol during 1 month among alcohol users was USD 6.5. More than 50% of the alcohol users spent at least USD 3.5, and 25% of alcohol users spent at least USD 7.1 for alcohol within a month.
On average, the monthly alcohol expenditure of an alcohol user accounted for 4.6% of monthly household food and drink expenditure, 2.7% of total household monthly expenditure, and 1.8% of household monthly income. Of the alcohol users, 25% spent at least 10% of the household food expenditure, 6% of the total household expenditure, or 4% of total household income on alcohol a month. Descriptive analysis shows that alcohol users in the middle income group had spent least money on alcohol (Table 4 ).
In the log-linear regression models, female alcohol users consumed significantly less alcohol than male. The married persons consumed significantly less alcohol than did unmarried persons. Those who had alcohol problems consumed significantly more alcohol than others. Those who had high school or higher education spent significantly less on alcohol, and had a lower share of household monthly food expenditure, household monthly expenditure, and household income each month on alcohol expenditure compared to those who had primary educational level or less.
Alcohol users in the highest income group spent significantly more money on alcohol than did the lower income groups. However, there was a clear and significant tendency that the better off groups had a lower share of household income on alcohol expenditure. There was no significant difference between income quintiles with regard to the share of household food expenditure and total household expenditure on alcohol expenditure.
Persons with alcohol problem spent more on alcohol, had larger share of alcohol expenditure in household food expenditure, total household expenditure, and household income. Those who were in the age range of 45Á60 years had a lower share of household food expenditure and total household expenditure spent on alcohol during a month. No difference between occupation groups was found (Table 5) .
Discussion
This study was conducted in a rural district in northern Vietnam. The population structure, educational status, economic activities, and economic and cultural status of this district are the same as several other districts in Vietnam. The findings are likely to reflect the situation regarding alcohol consumption and expenditure in rural Vietnam, although there are local variations. We found that the 1-week prevalence of alcohol consumption was 34.7%, and the 12-month prevalence was 49.6%. The median of alcohol consumption among alcohol users was 7.9 standard drinks per week, and alcohol consumption estimated for a person per year was 4.73 liters of pure alcohol. This is slightly higher than what was recently reported by the WHO (3.8 liters per capita per year for persons aged 15 year old and above in Vietnam). Although Vietnam is not yet among the list of countries with high alcohol consumption levels, it is important to note that the level of alcohol consumption in Vietnam has increased at a rapid pace, by about 50% in the 5-year period between 2000 and 2005 (19) . Although results from different studies in different time periods may not be comparable, together with other reports it seems clear that the prevalence of alcohol use has increased. For instance, in 2002, the National Health Survey found the 1-week prevalence of alcohol use to be 46% among men and 2% among women (12) . In 2005, a study conducted in seven provinces reported 1-week prevalence of alcohol use to be 64% among men and 1% among women (11) . Another study in rural Vietnam reported 12-month prevalence of alcohol use among male adults to be 87.3% and 10.2% among female adults (13) . Alcohol drinking is reported to be on the rise in developing countries (2) , including Vietnam (19) .
The prevalence of alcohol problem was 24.1% among men, while none was found among women. This is supported by other studies reporting a similar distribution of alcohol problem among men and women (11, 13) . The prevalence of excessive drinking in our study was 35% (37.3% among men and 7.1% among women). The prevalence of excessive drinking among men in our study is in line with the report of a study in seven provinces in Vietnam that 36% of men consumed more than three standard drinks per day. (11) . Our study again indicates clear gender differences with regard to alcohol use, alcohol consumption, and alcohol problem (11Á13). The prevalence of alcohol use among women in our study is slightly higher than reported in earlier studies from Vietnam (11Á13). This suggests that alcohol use among women could have increased in Vietnam during the past few years. This can be seen as the result of socioeconomic development that contributes to close the gap between men and women, as has been observed in several other countries (20, 21) .
Although we only took into accoun alcohol expenditure by a drinker from each household, we found that alcohol expenditure accounted for 4.6% of household food expenditure and 2.7% of total household expenditure. The share of alcohol in the household expenditure in our setting is slightly lower than what was reported in a country with higher consumption, such as the United Kingdom (19) . In the United Kingdom, alcohol expenditure accounted for 5.2% in 2006 (9) and 3.4% in 2010 (3) of household expenditure.
In our setting, median of monthly expenditure on alcohol consumption of each individual alcohol user was USD 3.5. This is already about 30% of per capita income per month of a poor household in Vietnam, where the poverty line set by the government for the period 2006Á2010 was VND 200,000 per capita per month (equal to USD 11.8) (22) . Using the results of our study to crudely estimate total household expenditure on alcohol consumption in Vietnam, total expenditure on alcohol consumption among adults aged 18Á60 years would be around USD 1.4 billion each year (about 60% of the 86 million population is in the age range of 18Á60 (23), and the prevalence of alcohol consumption in that age group is 34.7%). These are crude estimations and may underestimate the consumption and expenditure in urban areas. Our figures nevertheless indicate an important burden on the economy of the household and that of the community.
It may seem obvious that those who had alcohol problems spent significantly more on alcohol and had larger share of alcohol in household expenditure and household income. We found that the highest income group spent significantly more on alcohol, but alcohol expenditure among the lowest income group accounted for a larger share of household income, thus increasing their already vulnerable situation. Also, Yen et al. (24) in a study from China found income, education, and other household characteristics to be significant determinants of household expenditure on alcohol. For a poor household, a large amount of income used for alcohol means less money available for food, health, and education. Thus, alcohol consumption could be one of the factors that put poor households at high risk of falling into a poverty trap.
Although Vietnam has already some policies, such as excise tax on alcohol products, mandatory business license to do alcohol trade, ban on alcohol sales in specific places, regulation on alcohol advertisement, ceiling on level of alcohol concentration in blood and breath of drivers, aimed at decreasing both alcohol supply and demand, these are far from being well implemented. Findings from this and other studies point to the need of improving and better enforcing current alcohol policy (11) .
Limitation
This study was conducted in rural Vietnam, so generalization of the results to other regions should be made with 
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caution. In the urban settings, women are expected to have higher prevalence of alcohol use and consume more alcohol because in the urban areas women have more social activities and are more equal to men than women in the rura areas. Household income and expenditure could have been underestimated because these data were collected from the head of the households. Alcohol expenditure in the urban settings would be higher than in the rural settings because people seem to use more industrial alcohol products that are more expensive than home-made products often used in the rural settings (25) , thus increasing the share of household expenditure and income on alcohol. Although in a household it is common for a person to buy alcohol to share with other household members, our study may underestimate alcohol expenditure because only money spent to buy alcohol by an alcohol user from each household was considered. Nevertheless, our results indicate alcohol expenditure accounted for a large part of household expenditure and income. One may argue that alcohol abuse has been seen as a negative behavior, prompting the user to probably underreport the level of alcohol consumption. Recall bias may also be a problem when recall is requested. However, self-report methods are widely used, and they can be reliable and valid (26, 27) . In our study, participants were requested to report volume of alcohol consumption only for a recall period of 1-week. Furthermore, we clearly explained the purpose of the study as well as the confidentiality of the private information. Interviews were conducted in a comfortable and private environment. 
Conclusion
Our study confirms that alcohol consumption and related problems are common among men in Vietnam. The share of alcohol expenditure in total household expenditure is substantial, especially among poor households, and it should be considered an important public health issue, which needs to be taken into account in the alcohol policy debate.
